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[0 0 7 9] CC^jO-H 1/ HiSfe^: IFN- 

7 amtfe&fiirZ -Hj^i-l^E-c-flfrW© I F N 



[o 0 8 0] »}; trmVx l> <~ o^]<d* y ^> K 

[0 0 8 1 ] CO^jjtt, »K ^S^^fFffl:%^^ 
[(3 0 8 2] 



rJMr-i'&fa.&te I F N - 7 ftg^ifrVJA ^ tlTto I 
"C. dtOt^Ji, fclEFft LTn y :■■ A^'-f :<■ 

[0 0 7 8] 

x- 7 o^fefc^JM- £ WMK * '/ — ^ k^J^^S 

',eL*i I FN-r»^to 3 ,:fv::..M9> CCD 30 Sd r /iJit-j- : 1 

■■£3j-]cD.t; y -^v^ K(i % m^^i;:-^. *9 i f n- 7 £ a : ' ;[ Joi^ : if 7 

»rS/cAtD I FN-7K^rlJ> lHC\ £ ^ici^ I ®i%03'! : T * / B? 

F N ™ 7 i l.®^5rtri" S^-Y ^ '^lU L "K n : 

Tyr Phe Gly bs I.eu Glu Ser Lys Lou Ser Val 11c Arg Asn Leu Asn As> 

1 f, 10 v> 

Gin Val Leu II': He Asp Gin Gly Asn Aig Pre Leu Pho Glu A:-p Mcl Thr 

20 25 30 

A;p Cer Asp ( yv> Arg Asp Asn Ala Pro Arg Thr lie Phe lie He Ser Mot 
3-^ 40 45 50 

Tyr Lys A: p : -t Gin Pro Arg Gly Met Ala Val Thr He Ser Val I.ys Cys 

60 65 
Glu Lys He . • s Xaa Leu Ser Cys Glu Asn Lys He lie Ser Phe Lys Glu 

70 75 80 85 

Met Asn Pio Pro Asp Asn He Lys Asp Thr Lys ocr Asp He He Phe Phe 

9^ 9S 100 

Gin Arg S-t Val Pr^ Gly Pis Asp Asn Lys Met Gin Phe Glu Ser Ser Ser 
105 110 115 
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25 2G 
Tyr Giu Gly Tyr Phe Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu 
120 125 120 135 

He Leu Lys Lys Glu Asp Glu Leu Gly Asp Arg Ser He Met Phe Thr Val 

140 145 150 

Gin Asn Glu Asp 
155 

[0083] n&m% : 2 : m\ 

SE?|J 

TACTTCGGCA AGCTTGAATC TAAATTATCA GTCAiAAGAA A'l'i'iGAATGA CCAAGTTCTC 60 

TTCATTGACC AAGGAAATCG GCCTCTATTT GAAGATATGA ClGATTcnGA CTGTAGAGAT 120 

AATGCACCCC GGACCATATT TATTATAAGT ATGTATAAAG ATAGCCAGCC TAGAGGTATG 180 

GC1GTAACTA TCTCTGTGAA GTGTGAGAAA ATTTCAAYTC TCTCCTGTGA GAACAAAATT 240 

ATITCCTTTA AGGAAATGAA TCCTCCTGAT AACATCAAGG ATACAAAAAG TG A CATC ATA 300 

TTCTTTCAGA GAAGTGTCCC AGGACATGAT AATAAGATGC AA71TGAATC TTCATCATAC 360 

GAAGGATACT TTCTAGCTTG TGAAAAAGAG AGAGACCTTT TTAAACTCAT TTTGAAAAAA 420 

G//1GATGAAT TGGGGGATAG ATCTATAATG TTCACTG FTC A/vAACG.lAGA C 471 

[0 0 8 4] bs^j^i : 3 

B3*J<£>:5£ : 471 20 EJ£ 

ei^^Dfjag : cDNA to rnP^A Wy^^b'Yl^ : mat peptide 

^-T tf-tr-r # ^ufEFiJ : No £f(B'M : 1. . 471 

7' y-H'y?, : No ?suZ*':i-bi- L 7^^7£ : S 

AAC TTT GGO CGA CTT CAC TGT ACA ACC GCA Gi'A ATA CGG AAT ATA AA F 43 

Asp. Phe Gly Arg Leu Iiis Cys Thr Thr Ala Val lie Arg Asn He Am 

1 5 15 

GAC C.AA GIT CTC TTC GTT GAC AAA AG A CAG CCF GTG TT C GAG GAT AIG 96 

Asp Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 

20 25 30 

ACT GAT ATT GAT CAA AGT GCC ACT GAA rn; CAG ACC AG A (TG ATA AT A 144 
[))r Asp 1 1 o Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Lou He He 

35 40 45 

iAC ATG TAG AAA GAC AGT GAA GTA AG A OCA (TG OCT GIG ACC CTC T(T 192 
iyi Met Tyr Lys Asp licr Giu Val Arg Gly Leu Ah: V;;l Thr Leu S>-r 

50 55 60 

GTG AAG GAT AGT AAA AYG TCT ACC CTC TrC TGT A AG AAC AAG A1C AIT 240 
Vil Lys Asp Ser Lys Xaa Ser Thr Leu L-r Cys Lys Asn Lys He lie 
!;. 5 ' 0 i c £• J 

FcC TTT GAG GAA ATG GAT CCA CCT GAA AAT AIT GAT GV! ATA CAA AGT 288 
Cer Phe Glu Glu Met Asp Pro I'm Glu A--n He Asp Asp He Gin sTr 

S5 90 9: 

GAT CTC ATA TTC TTT CAG AAA CGT GTT CCA GGA CAC AAC AAG ATG GAG 336 
Asp Leu lie Phe Phe Gin Lys Arg Val Pro Gly Hu, Asr. Lys Vet Glu 

100 j 05 i n 

TTT GAA TCT TCA GTG TAT GAA GGA CAC T TT (TT GCF TGC CAA AAG GAA 384 
Pne Glu ocv oer Leu Tyr Glu Gly His Phe Leu Ala Cyt, Glu Lys Glu 
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27 23 
115 120 125 

uAl uA 1 UL1 11L h;ui Lib /Wi Liu n:i:i nui ;^iu u/il u:i;i ^uu ua. 'i-x- 

Asp Asp Ala Phe Lys Leu He Leu Lys Lys Lys Asp Glu Asn Gly Asp 

130 135 140 

AAA TCT GTA ATG TTC ACT CTC ACT AAC TTA CAT CM AGT 471 

Lys Ser Val Met Phe Thr Leu Thr Asn Leu liis Gin Ser 
145 150 155 
[0 0 8 5] gu?GS9 : 4 I .-];::■ - - : QSS^ 

E?iJiOS£ : 25 BEWJOfTltg : ^+ 

g^ljoDM : 7 a / gf 10 7 7 r v h W. : 4^3^ 7 X ^ h 

lie He Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin 
15 10 15 

Ser Asp Leu He Phe Phe Gin Lys 
20 25 
[0 0 8 6] SSWf : 5 . *n > - : L IM^ 

bs^jos£ : is %m-ohm : k 

Gin Pro Val Phe Glu Asp Mn Thr Asp He Asp Gin Ser Ala Ser Glu Pro 

1 5 10 15 

Gin 

[0 0 8 7] : 6 ^£-£trTn5^ : 5 " UTR 

ES? ''ORo : 1120 : 1. . 177 

B2?'jOM : f£B$t ft^lc^L^.^i : s 

mz-^ : n"4$S fit^iibtS? : leader peptide 

F + n^ : mm : 173. . 235 

fE^OST^ : cDN'A to mRNA ^VSvlv ^^L fi : " 

^ 1 rK-ir-r ^ ^;.'U@eyiJ : No kh'tci}.*} : nia + . peptide 

T: -^>'X : No 30 ^{TSift : 285. . 756 

&#3S : h h m^-iktrt^ ' 3 " UTR 

: ijrfla r^ri^r : 757. . 1120 

GCCTGGACAG TCAGCAAGGA AT: GTCTCCC AGlGCAiT! !' GCCCRCTGG CTGCCAAtTC 60 
TGGCTGCTAA AGCGGCTGCC ACCTGCTGCA GTC1ACACAG CTICGGGAAG AGGAAAGGAA 120 
CCTCAGACCr TCCAGATCGC ITCCTCTOC AACAAA- iAl TTGTCGCAGG AATAAAG 177 
ATG GCT GOT GAA CCA GTA GAA GAC A AT 1GC AT/ AAC' TFT GTG GCA AIG 225 
Met Ala Ala Glu Pro Val Glu Asp Asn Cys II- Asn Phe Val Ala Met 
1 5 10 15 

AAA TTT ATT GAC A AT ACG CTT TAC TTT ATA G'd GAA GAT GAT GAA AAC 273 
Lys Phe He Asp Asn Thr Leu Tyr Phe He Ala Glu Asp Asp Glu Asn 
20 25 30 

arc; gaa tca gat tag ttt ggc aag ctt gaa >vi aaa tta tca gtc ata 321 

Leu Glu Ser Asp Tyr Phe Gly Ly; Leu Glu S--r Lys Leu Ser Val lie 

35 40 45 

AGA AAT TTG /VAT GAC CAA (TIT CIC TTC ATI ('A-': CAA GG-\ AAT QTjG CCT 369 
Arg Asn Leu Asn Asp Gin Val Leu Phe lie Asp Gin Gly Asn Arg Pro 
50 55 60 



( 16 ) WfWS-l 9 3 0 9 8 

29 30 
CTA TTT GAA GAT ATG ACT GAT TCT GAC TGI AG A GAT AAT GCA CCC CGG 417 

Luu Phe Glu Asp Met Tiir Asp Ser Asp Cys Arg Asp Asn A La Fru Arg 

65 70 75 80 

ACC A FA TTT ATT ATA AGT ATG TAT AAA GAF AGC CAG CCT AGA GGT ATG 465 

Thr He Phe He He S*?r Met Tyr Lys A-.? Sor Gin Pro Arg Gly Met 

85 90 95 

GCT GTA ACT ATC TCT GTG AAG TGT GAG MA ATT TCA AYT CTC TCC TGT 513 
Ala vai ir.r lie Ser Vai Lys Cys Glu Lys iju Ser Aaa Llu A^r Cys 

100 105 110 

GAG AAC AAA ATT AIT TCC TTT AAG GAA ATG AAT CCT CCT GAT AAC ATC 561 
Glu Asn Lys He He S-r Phe Lys Glu Met Asn Pro Pro Asp Asn lie 

115 120 125 

AAG GAT ACA AAA AGT GAC ATC ATA TTC TIT CAG AGA AGT GTC CCA GGA 609 
lys Asp Thr Lys Ser Asp He He Phe Phe Gin Arg Ser Vil Pro Gly 

130 135 140 

CAT GAT AAT AAG ATG f AA TTT GAA TCT TCA TCA TAC GAA GGA TAC TTT 657 
His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser Tyr Giu Gly Tyr Phe 
145 150 155 160 

(TA GCF TOT GAA AAA GAG AGA GAC CTT TIT AAA CTC ATT TFG AAA AAA 705 
Leu Ala Cys Glu Lys Glu Arg Asp Leu Fne Lys Leu He Leu Lys Lys 

165 170 175 

GAG GAF GAA TTG GGG GAT AGA TCT ATA A'i'G TFC ACT GFi CAA AAC GAA 753 
Glu Asp Glu Leu Gly Asp Arg Ser He Vet Fne Thr V:il Gin Asn Glu 

180 185 r:0 

(.AC TAXl-\ TTAAAATTTO ATGCCGGGCG CAG7GGCTCA CGCCAAAAf CCCAGCCCTT 812 

TGGGAGGCTG AGGCGGGCAG ATCACC\GAG GTCACGTGTT CAAGACCAGO CTGACCAACA 872 

iGGTGA.AACC TCATCTCTAC TAAAUTACT AAAIATFAGC 1 ViGLLlAGr GACGCATGCC 932 

CTC-ATCCCA GCTACTCAAG AGGCTGAGGC AGGAGAATCA CTTGCACTCC GGAGGTAGAG 9^2 

S'iTGTGGTGA GCCGAGATTO CA( CATTG( G CTC-AGCCTG GGCAAAAACA GCAAAACTCC: 1052 

ATCTCAAAAA ATAAAATAAA TAAATAAUA AATAAAAIAT TCATAYl G . } AUAAAAAAA 1112 

AAAAAAAA 1120 
[0 0 8 8] Wm\ *'■} : 7 !• r]la it- : 
a^K'Jio : 10 F' ; L ; 'fS f i : ' Y 
f$/\\atf?l : T - : i / f\\r ' ; j vL* : h'M : N rC^y y ? y y Y 

bll' 

Ayr Phe Gly Lys Leu Glu "or Lys Leu Aer 
i 5 10 

iw&mm mn ^ - m - ocd >; a 

[01] ^VxmWd\:l&&M£\n : & L 'Jy-'y^ilL 40 Ptac t a c7°d^ 

Xil}^n^-<y^ YW\-?m&M^i ; b <™ (ast Wftvs- Yyy 

[02] CO^q;Aj;. r^^^L'N A'CJoZ i>H 1 G I Amp R T>'ti^V l Mimi^f' 

iw^^mm a 
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[Document: name] Specification 

[Title of the Invention] Interferon-y production inducing 

polypeptide 

[Claims] 1. A polypeptide which has the amino acid sequence in 
SEQ ID N0:1 (where the symbol "Xaa" means "isoleucine" or 
"threonine" ) or a homologous amino acid sequence thereunto, and 
which induces the I FN- y production by immunocompetent cells. 

2. A DNA which encodes the polypeptide as claimed in 
claim 1 or 2 . 

3. The DNA as claimed in claim 2, which contains the 
base sequence in SEQ ID NO : 2 , a homologous base sequence 
thereunto, or a complementary base sequence to these base 
sequences . 

4. The DNA as claimed in claim 2 or 3, wherein one or 
more bases in SEQ ID NO : 2 are replaced with other bases by means 
of the degeneracy of genetic code without alternating the amino 
acid sequence in SEQ ID NO : 1 . 

5. The DNA as claimed in claim 2, 3 or 4, which has 
the base sequence in SEQ ID NO : 6 (where the symbol "Xaa" means 
"isoleucine" or "threonine" ) . 

6. The DNA as claimed .in any oxie of claims 2 to 5, 
which is derived from human. 

7. A replicable recombinant DNA, which contains a 
soi f -replicable vector and a DNA encoding the polypeptide of claim 
] . 

8. The replicable recombinant DNA as claimed in claim 
V, which contains the base sequence in SEQ ID NO : 2 , a homo J ogous 
base sequence thereunto, or a complementary base, sequence to these 
base sequences . 
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9. The replicable recombinant DNA as claimed in claim 
7 or 8, wherein one or more bases in SEQ ID NO : 2 are replaced with 
other bases by means of the de^enore y of genetic code without 
alternating the amino acid sequence in SEQ ID NO : 1 . 

10. The replicable recombinant DNA as: claimed in claim 
7 , 8 or 9, which contains the base sequence in SEQ ID NO: 6 (where 
the symbol "Xaa" means " isoleucine" or "threonine"). 

11. The replicable recombinant DNA as claimed in any 
one of claims 7 to 10, wherein said DNA is derived from human. 

12. The replicable recombinant DNA as claimed in any 
one of claims 7 to 11, wherein said vector is a plasmid vector. 

13. A transformant obtainable by introducing into an 
appropriate host a replicable recombinant DNA which contains a 
self -replicable vector and a DNA encoding the polypeptide of claim 
1 . 

14. The transformant as claimed in claim 13, which 
contains the base sequence in SEQ ID NO : 2 , a ho ol ogous base 
sequence thereunto, or a complementary base sequence to these base 
sequences . 

15. The transformant as claimed in claim 13 or 14, 
wherein one or more bases in S FQ ID NO : 2 are replaced with other 
bases by means of the dag eno acy of genetic; code vri thout 
a 1 tenia tiny the a m in o a e i d s e q uen c e i 1 i S F, Q ID N O : 1 . 

16 . T h e t r a i i s f o rinaii t: a s e I a i m o d in claim 1 3 , .1 4 o r 1 5 , 
which contains the base sequence in SEQ ID NO : 6 (where the symbol 
"Xaa" means "isoleucine" or "threonine" ). 

17. The transformant as claimed in any one of claims 
13 to lb, wherein said DNA is derived from human. 

18. The transformant as claimed in any one of claims 
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13 to 17, wherein said vector is a plasmid vector. 

19. The transformant as claimed in any one of claims 
13 to 10, wherein said host is a microorganism of the species 
Escherichia coll. 

20. A process for preparing a polypeptide, which 
comprises (a) culturing in a nutrient culture medium a 
transformant capable of forming the polypeptide of claim 1, 
prepared by introducing into a host a replicable recombinant DNA 
containing a self -replicable vector and a DNA encoding the 
polypeptide, and (b) collecting the formed polypeptide from the 
resultant culture . 

21. The process as claimed in claim 20, wherein said 
DNA has the base sequence in SEQ ID NO : 2 , a homologous base 
sequence thereunto, or a complementary base sequence to these base 
sequences . 

22. The process as claimed in claim 20 or 21, wherein 
one or more, bases in SEQ ID NO: 2 are replaced with other bases by 
means of the degeneracy of genetic code without alternating the 
eu'iino ac 1 d sequence in SEQ ID NO : 1 . 

23. The process as claimed in claim 20, 21 or 22, 
whore.in said DNA has the base sequence in SEQ ID NO : 6 (where the 
r ; y i 1 1 1) o 1 "Xn.i" in. e a n s "is o leucine" o r " t h r eonine" ) 

2 4. T h o p r o c e s s a s c; 1 a i m c > d :i n any o ne of el aim s 2 0 t o 
2, 3 , v;he re i n s a i d DNA 1 s tier j.ved I r om human . 

25. The process as claimed in any one of e.i a.i o 20 to 
1 ; '1 , v; h ere:i n s aid v e c t . o i : i s a pi a s n i .1 d v e c tor . 

2 6 . T h i j > r o cess a s e 1 a imt \ d in any on of t 1 aim s 2 0 to 
2b, wherein said host is a microorganism of the species 
>V r, c } i n r 1 c Ji 1 a coll . 




27. The process as claimed in any one of claims 20 to 
26, wherein the formed polypeptide is purified by concentration, 
salting out, dialysis, separatory sedimentation, gel filtration 
chromatography, ion- exchange chromatography, hydrophobic 
chromatography, affinity chromatography, chromatof ocusing , gel 
electrophoresis, and/or isoelectric point electrophoresis. 
[Detailed Description of the Invention] 
[Field of the Invention] 

The present invention relates to a novel polypeptide 
which induces the interferon-y (hereinafter abbreviated as "IFN- 
y " ) production by immunocompetent cells. 
[Prior Art] 

It has been said that IFN- Y is a protein which has 
antiviral-, antioncotic- and immunoregulatory-activities , and is 
produced by immunocompetent cells stimulated with antigens or 
mitogens. Because of these biological activities, I FN- Y has been 
expected fi r use as an antitumor agent from the beginning of the 
finding, and studied energetically on clinical trials as a 
therapeutic agent for malignant tumors in general including brain 
tumors. IFN- y preparations now commercially available are roughly 
classified into 2 groups, i.e. natural IFN-ys produced by 
inmmnoconipet en t cell s and recomb.i nant I FN- - ys produced by 
transf ormants pr epared by introducing into ini.croorganl sire of -the 
species Eschar lei >:i a coll DNAs which encode the natural IFN-ys. 
I n the abov e c I i n i c a 1 trials, e i t \ i e r o 1 1 . h e s e I FN - y s .i s 
administered to patients as an "exogenous IFN-y " . 

Among these IFN-ys, the natural IFN-ys die usually 
pr oduced by culturing establi shed immunocompetent; cells in 
nutrient culture media supplemented with IFN-y .inducers to form 
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-the IFN-ys, and purifying the IFN-ys. It is known that the type 
of IFN-v inducers greatly influence on the I FN- y production yield, 
the facilitation of the IFN-y purification, and the safeness of 
the final products. Generally, mitogens such as concanavalin A 
(Con A), Lens cullnarls, Phytolacca amerlcana, endotoxin and 
lipopolysaccharide are used. These mitogens, however, have 
problems of their molecular- and quality varieties depending on 
their origins and purification methods, as well as difficulty of 
yielding in a desired amount and in a constant I FN- y inducibility . 
In addition, most of these mitogens induce unfavorable side 
effects when administered to living bodies, and some of them even 
show toxicity, so that it is substantially difficult to induce the 
I FN - y production by directly administering such mitogens to living 
bodies . 

[Object of the Invention] 

In view of the foregoing, the object of the present 
invention is to provide a novel polypeptide which induces the IFN- 
Y production by Immunocompetent cells. 

It is another object of the present invention to provide 
a D N A e n c o d i n g the poly p epti d e . 

It is further object, of the present .invention to provide 
a repiionbie recombinant DNA which contains the DNA and a seif- 
r (. 1 } : 1 i c a b .1 e v e c to r . 

it is yet another object of the present invention to 
provide a transformant obtainable by introducing the recombinant 
DNA into an appropriate host. 

It. is another object ol the present invention to provide 
a process for preparing the polypeptide by using the transformant. 
[Means to Attain the Object] 




The first object, of the present invention is attained 
by a polypeptide which has the amino acid sequence in SEQ ID NO : 1 
or a homologous amino acid sequence thereunto. 

The second object of the present invention is attained 
by a DNA which encodes the polypeptide. 

The third object of the present invention is attained 
by a replicable recombinant DNA which contains the DNA and a self- 
replicable vector . 

The fourth object of the present invention is attained 
by a transformant obtainable by introducing the replicable 
recombinant DNA into an appropriate host. 

The fifth object of the present invention is attained 
by a process for preparing the protein comprising introducing the 
recombinant DNA into a host, culturing the transformant in a 
nutrient culture mod Lu. and collecting the formed protein from 
the resultant culture. 
[ Function] 

As is described above., the polypeptide according to the 
present invention has an amino acid sequence which differs from 
those of conventional polypeptides, and induces the I FN- y 
production when allowed to ; cl on immunocompetent: cells. 

The DNA accor ding to 1 he present, invention expresses the 
product 1 on of the present poi ypeptidc by introduoi ng the DNA into 
a self-roplicabie vector fo form a rocombi.nant DNA , and, usually, 
.introducing the recombinant DNA into a host capable of 
prol:i ferating without diliiouity but: incapable erf 1 producing the 
I .) j e s e n h p o 1 y p e p t i d e . 

Generally , the ropli cab 1 e recombinant DNA according to 
the p re s e n t inve n f i o n o x p n ' e < ; s ^ t s the ^ p rodu c t i o i \ o f t h e p r e s e n ■ < : 
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polypeptide by introducing it into a host capable of proliferating 
without difficulty but incapable of producing the present 
polypeptide . 

The transformant produces the polypeptide when cultured. 

The present polypeptide is readily obtained in a desired 
amount by culturing the transformant according to the present 
process . 

The present invention is based on the finding of a novel 
polypeptide which induces the I FN- y production by immunocompetent 
cells. During the study on cytokines produced from mammalian 
cells, the present inventors found the there exists in mouse liver 
a novel protein capable of inducing the I FN- y production. They 
isolated the protein by using two or more purification methods 
comprising column chromatography as a main technique and 
determined for partial amino acid sequence. Based on the above 
partial amino acid sequence, they chemically synthesized a primer 
by using as a template a mRDA isolated from n ouse l iver cells, and 
treated the protein with transcrip Lion-polyiuerase chain reaction 
(RT-PCR) in the presence of the primer to collect DNA fragments 
which partially encode the protein. By using the DNA fragments 
as a probe, they energetically studied a cDNA library which was 
alternatively prepared fr ~oa\ the iuRNA to obtain a DNA fragment 
consisting of 471 base pairs and having the base sequence of SEQ 
ID NO : 3 . The decoding of the base sequence revealed that the 
protein isolated from mouse liver consists of 157 amino acids and 
has an amino aoi <i sequence in SEQ ID NO : 3 , where the symbol "Xaa" 
me a i i s " me I h 1 on i n e. " o r " t h re on 1 n o " . 

Based on these findings, the present inventors further 
studied the mRNA derive(i f rom human liver eel 1 s , end have found 
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that there exists a new gene V7hich encodes a polypeptide which 
induces the IFN-y production by immunocompetent cells. The gene 
contains the base sequence in SEQ ID NO : 2 , and the decoding 
thereof revealed that it encodes a polypeptide which consists of 
157 amino acids and has the amino acid sequence in SEQ ID NO : 1 
where the symbol "Xaa" means " isoleucine " or "threonine". 

The techniques used to reveal the amino acid sequence 
and the base sequences in SEQ ID NOs : 1 and 2 are summarized in the 
below : 

(1) A protein, which induces the IFN-y production by 
immunocompetent cells, was isolated from mouse 
liver cells and highly purified by combining 
conventional purification methods comprising 
chromatography as a main technique; 

(2) The resultant purified protein war-; digested with 
trypsin, and 2 polypeptide fragments were isolated 
from the resultant mixture and determined for 
amino acid sequence ; 

(3) From mouse liver cells, a mRNA was collected and 
subjected as a template to the reverse 
transcription-polyme-aso cha.i n reaction ( RT-PCR ) 
to obtain DNA :f raqments in the prese nce of an 
oligonucleotide* as a primer, which had been 
ehem.ical.ly synthesized based on the above partial 
amino acid sequence. The DNA fragments were 
screened by u sing a n o 1 i g o nu c 1 e o t i d e as a p robe 
which had been chemically synthesized based on 
these parti al amino acid sequences, toil owed by 
coll e c t i n c t a DNA f r a c j i u e t i t w hi eh p i \ r t i a 1 .1 . y encode s 




the protein; 

(4) A cDNA library was labeled and hybridized with the 
resultant cDNA library prepared with the inRNA as 
a template, followed by selecting a transf ormant 
which exhibited a strong hybridization; 

(5) A cDNA was isolated from the trans f ormant , and the 
base sequence was determined and decoded. The 
comparison of the decoded amino acid sequence and 
the partial amino acid sequence revealed that the 
protein has the amino acid sequence in SEQ ID 
NO: 3, and, in mice, the base sequence in SEQ ID 
NO: 3 encodes the amino acid sequence; 

(6) A DNA fragment having the base sequence in SEQ ID 
NO: 3 was prepared, labeled and hybridized with a 
cDNA library which had been prepared by using as 
a template mRNA derived from human liver cells, 
followed by selecting a tran<= f ormant v/hich 
exhibited a strong hybridization; and 

(7) The cDNA was prepared from the trans f ormant , 
determined for base sequence and decoded, 
-evealing that the present polypept:! de incl utfes 
those with the anmno acrid soquorio-. • .in SEQ ID NO : 1 
which is encoded by the base sequence in SEQ ID 
NO : i i 1 human . 

Throuqh a long term research, the present inventors have 
found the present; polypeptide which .induces the "1 FN - y production 
by immunocompetent cells, and, as .is evident from S EC.) ID NO : 1 , 
which differs from conventionally known polypeptides. The- present 
polypeptide includes natural and recombinant polypeptides as long 
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as they have the amino acid sequence in SEQ ID NO : 1 or homologous 
ones thereunto. Variants, which have homologous amino acid 
sequences to the one in SEQ ID NO : 1 , can be obtained by replacing 
one or more amino acids in SEQ ID NO : 1 with other amino acids 
without alternating the inherent biological activity of the 
present polypeptide. Depending on hosts into v;hich DNAs , even 
when used the same DNAs , are introduced and on the components and 
the conditions of cultivation temperature and pH for transf ormants 
containing the DNA , it may be formed variants which lack one or 
more amino acids near to the N- and/or C-termini in SEQ ID NO : 1 , 
or additionally contain one or more amino acids near to the N- 
termini in SEQ ID NO : 1 through the modification of internal 
enzymes of the hosts af t : r the DNA expressi on, while keeping the 
inherent biological properties of the polypeptide. The present 
polypeptide includes such variants as long as they induce the IFN- 
y production by immunocompetent cells. 

r ihc present polypeptide can be prepared by cul turing in 
nutrient culture media trans foruants which contain DNAs encoding 
the polypeptide, and collecting the forced polypeptide from the 
resultant cultures. The trans f ormants usable in the present 
invent:ien can be obtained by, for example, introducing into hosts 
DNAs having t he base- sequence in ShQ ID NO : 2, , homologous base 
sequences thereunto , and complementary ones to those base 
sequences. Tine or more bases in those base sequences can be 
replaced with other bases by means of the degeneracy of genetic 
code wi thout al ternati ng the am i no acid sequence of the presen t 
po.l ypepU.de . to express the production of the polypep tide in 
hosts by using such DNAs, one or more bases in base sequences 
which encode t lie present polypeptide ox i ts variants can be 




replaced with other bases. 

Any DNA can be used in the present invention as long as 
it has one of those base sequences independently of their origin, 
i.e. those from natural sources or artificially synthesized ones. 
The natural sources include, for example, human liver cells from 
which the gene, containing the DNA with the base sequence in SEQ 
ID NO: 6, is obtainable. The preparation procedure is as follows: 
Fractionate a commercially available human liver mRNA supplemented 
with poly(A) on sucrose gradient buffer to isolate the purified 
mRNA. Allow a reverse transcriptase and a polymerase to act on 
the mRNA as a template to form double-stranded cDNA , introduce the 
cDNA into an appropriate self -replicable vector, and introduce the 
resultant recombinant DNA into an appropriate host such as 
I£schei Ichla coll. Culture the resultant transformant in a 
nutrient culture medium, and collect the proliferated 
transf ormants containing the DNA encoding the present polypeptide 
by the colony hybridization method. The DNA according to the 
present invention is obtainable by treating the trans f ormants with 
conventional methods. To artificially produce the present DNA , 
for example, it is prepared by the chemical synthesis based on the 
base sequence in SEQ ID NO:::, or by introducing a DNA which 
encodes the amino acid sequence in S F, Q ID NO : 1 into an appropriate 
vector to form a recombinant DNA, introducing the recombinant DNA 
into an appropriate host, culturing the resultant transformant in 
a nutrient culture medium, isolating the proliferated cells from 
the culture, and collecting plasmids containing the objective DNA 
:f - rom t h e c e 1 1 s . 

Generally, the DNA was introduced into hosts in the form 
of a recombinant DNA. Such a recombinant DNA usually contains the 
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DNA and a self -replicable vector, and it can be readily prepared 
by recombinant DNA technology in general if only the DNA is in 
hand. Examples of such self -replicable vector are plasmid vectors 
such as pKK223-2, pGEX-2T, pRL-A, pBTrp2 DNA, pUBHO, YEpl3, Ti 
plasmid, Ri plasmid and pBI121. Among these vectors, pKK223-2, 
pGEX-2T, pRL-A, pBTrp2 DNA, pUBllO and YEpl3 are suitably used 
when the present DNA is expressed in procaryotes such as yeasts 
and other microorganisms of the species Escherichia coll and 
Bacillus subtilis, while Ti plasmid, Ri plasmid and pB1121 are 
suitably used for the expression in animal and plant cells. 

To introduce the present DNA into these vectors, 
conventional methods used in this field can be arbitrarily used: 
Genes containing the present DNA end self -replicable vectors are 
cleaved with restriction enzymes and/or ultrasonic, and the 
resultant DNA fragments and vector fragments are ligated. To 
cleave genes and vectors, the use of restriction enzymes, which 
specifically act on nucleotides, more particularly, type 11 
restriction enzymes such as Sau 3A1, Eco RI , Hind III, ham HI, Sal 
I, Xba I, Sac I and Pst I , facilitates the ligation of DNA 
fragments and vector fragments. To ligato DNA fragments and 
vector fragments, they axe, if necessary, first annealed, then 
treated with a DNA i i gas ^ in vivo or In vlt.ro. The recombinant: 
DNAs thus obtained can be. readily introduced into appropriate 
hosts, and this enables the limitless replication of the DNAs by 
culturing the transf ot mants . 

The recombinant DNAs usable in the present; invention can 
be Introduced into appropriate hosts such as yeasts and other 
microorganisms of the species Escherichl a coll and Bacillus 



suhtlllsz When microorganisms of the species Escherichia coll are 
used as a host, they are cultured in the presence of the 
recombinant DNAs and calcium ions, and the competent cell method 
and the protoplast method are used when microorganisms of the 
species Bacillus suhtllis are used as a host. To clone the 
objective transf ormants , they are selected by the colony 
hybridization method or by culturing all the transf ormants in 
nutrient culture media, and selecting those which produce 
polypeptides capable of inducing the IFN-y production by 
immunocompetent cells . 

The transf ormants thus obtained produce the present 
polypeptide intracellular ly or extracellularly when cultured in 
nutrient culture media. Examples of such nutrient culture media 
are those in the form of liquid in general which contain carbon 
sources, nitrogen sources and minerals, as well as amino acids 
and/or vitamins as a micronutrient. The carbon sources usable in 
the present invention include saccharides such as starch, starch 
hydrolysates, glucose, fructose and sucrose. The nitrogen sources 
usable in the present invention include nitrogen containing 
organic- and inorganic-compounds such as ammonia and their salts, 
urea, nitrates, peptone, yeast extract, defatted soy bean, corn 
<. ; { nop ", i quo i and beef extract. Transf ormants are inoculated into 
nutrient culture media and incubated at a temperature of 25-65 C 
and at a pH of 5-8 for about 1-10 days under, aerobic conditions 
by the agitation-aeration method, etc;., to obtain cultures 
containing the present polypeptide. /although the cultures can be 
used .i.n mcl as an .'IFN-y inducer, they are , if necessary, subjected 
to uitrasonication and/or coil lysis enzymes to disrupt cells, 
• ollowod by filtering or eentrifugiuq the lesulrant suspensions 




to remove intact cells and cell debris, and further purifying the 
resultant supernatants containing the present polypeptide. The 
purification methods usable in tho present invention are, for 
example, those which are generally used in this field to purify 
biologically active substances, i.e. concentration, salting out, 
dialysis, separatory sedimentation, gel filtration chromatography , 
ion-exchange chromatography, hydrophobic chromatography, affinity 
chromatography, chromatof ocusing , gel electrophoresis, and 
isoelectrophoresis, and, if necessary, two or more of them can be 
used in combination. The resultant purified solutions containing 
the present polypeptide can be concentrated and/or lyophilized 
into liquids or solids to meet to final uses. 

As is described above, the present polypeptide has an 
activity of inducing I FN - y production by immunocoinpttGnt. cells. 
Because of this, the present polypeptide can be arbitrarily used 
a- therapeutic and /or prophylactic agents, for example, those for 
virus diseases such as A1D£ and condyloma aoi minatum ; malignant 
tumors such as renal cancer, granuloma, mycosis fungoides and 
cerebral tumor; and immune disorders such as articular rhc-umatism 
and allergy. 

The present polypeptide is allowed to coexist ? n 
nutrient culture media to induce the IFN--y production by 
Immunocompetent cells, or directly administered to mammal s for the 
treatment and/or the prevention of 1 FN- y susceptive diseases . In 
the former, leukocytes separated from peripheral blood of mammals, 
or established inmiunooompetent cells such as HBF-3B cells, Mo 
cells, ..hi r ka t cells, HuT78 cells, E 1 > 4 cells and F12-R4 cells a^e 
.suspended in nutrient culture media containing the present 
r )( d.ypep't.i de to induce trie IFN-y production. 11 necessary, such 




nutrient culture media can be supplemented with T-cell stimulants 
such as mitogen, interleukin 2, and anti-CD 3 antibody, and the 
cells are cultured at a temperature of about 30-40° C and at a pH 
of about 5-8 for about 1-100 hours while the media were replacing 
with fresh ones. I FN- y can be obtained from the resultant 
cultures by one or more conventional methods generally used for 
purifying biologically active substances, for example, 
concentration, salting out, dialysis, separatory sedimentation, 
gel filtration chromatography, ion-exchange chromatography, 
chromatof ocusing, gel electrophoresis, and isoelectrophoresis . 

To treat and/or prevent IFN- y susceptive diseases, the 
present I FN- y inducing agent is directly administered to mammals: 
For example, IFN- y inducing agents are orally administered to 
mammals after formulated into appropriate forms, or injected to 
the mammals intradermal ly, subcutaneous] y , muscular ly , 

intravenously and peri toneally . The mammals, which can be 
administered with the present polypeptide, are not restricted to 
human, and include other animals such as mouse, rat, hamster, 
rabbit, dog, cat, caw, horse, coat, sheep, pig and monl.ey. Since 
the present polypeptide has a strong I FN- y indued bility and an 
extreme] y- .low toxicity, it readily induces the I FN - y production 
with only a small amount without causing serious side < fleets even 
when administered to the mammals in a relatively-high dose. Thus, 
the present polypeptide advantageously induces a desired amount: 
of IFN-y smoothly without strictly controlling the close level. 
It goes without saying that the present polypeptide fulfills the 
safeness required for as a pharmaceutical. 

The present invention will be explained with reference 
to the following Examples, and the techniques used therein are in 
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themselves conventionally known in the art: For example, those 
disclosed by J. Sumbrook et al . in "Molecular Cloning, 
Laboratory Manual", 2nd edition (1089), published by Cold Spring 
Harbor Laboratory Press, New York, USA, and by Masami MURAMATSU 
in "Rabo-Manual for Genetic Technology" (1988), published by 
Maruzen Co., Ltd., Tokyo, Japan. 
Exa m ple 1 

Prepara tion o f __ _p >u r i_f ied pa lyp eptide 

To 600 female CD-I mice, 8-week-old, v/as 
intraperitonealy injected one mg/mouse of dead Corynebacterlum 
parvum (ATCC 11827) which had been preheated at 60° C for one hour, 
and the mice were fed in usual manner for 7 days and intravenously 
injected with one ug/mouse of a purified lipopolysaccharide 
derived from Escherichia coll. On 1-2 hours after the intravenous 
injection, the mice were sacrificed to collect their blood, 
followed by removing their livers, disrupting the livers with a 
homogenizer in 8-fold volumes of 50 niM phosphate buffer ( pH 7.3), 
and extracting the. result fin t suspension. The resultant extract; 
was centrifuged at about 8,000 rprn for 20 rain, and an about 9 L 
of the supernatant was admixed with a saturated an ionium sulfate 
in 50 mM phosphate buffer ( pll 7.3) t o give a saturation degree oi 
45 vj/v %. The resultant solution was allowed to stand at; A C for 
18 hours and centrifuged at about 8,000 rprn for 30 rain to obtain 
an about 19 L supernatant; containing the present poiypept ide . 

The supernatant was fed to a column packed with about; 
4.6 L of "PHENYL SBPHAROSL" , a product of Pharmacia LKH 
Biotechnology AB , Uppsala Sweden, which had been equilibrated with 
50 mM phosphate buffer ( pH 7.3) containing one M ammonium sulfate, 
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and the column was washed with a fresh preparation of the same 
buffer, and fed at an SV (space velocity) 0.57 with a linear 
gradient buffer ranging from 1 M to 0.2 M ammonium sulfate in 50 
mM phosphate buffer ( pH 7.3). Fractions containing the present 
polypeptide eluted at 0.8 M ammonium sulfate were collected and 
pooled into an about 4.8 L solution which was then concentrated 
with a membrane filter, dialyzed against 20 mM phosphate buffer 
(pH 6.5) at 4° C for 18 hours, and fed to a column packed with 
about 250 ml of " DEAE-SEPHAROSE " , a product of Pharmacia LKB 
Biotechnology AB, Uppsala, Sweden. The column was washed with a 
fresh preparation of the same buffer and fed at an SV 1 . 2 with a 
linear gradient buffer ranging from 0 M to 0.2 M sodium chloride 
in 20 mM phosphate buffer ( pH 6.5) to elute and collect about 260 
ml fractions containing the present polypeptide eluted at a 
concentration of about 0.13 M sodium chloride. 

Fractions containing the present polypeptide were 
collected, pooled, concentrated and dialyzed against 25 mM Bis- 
Tris buffer ( pH 7.1) at 4° C for 18 hours. The dialyzed solution 
was applied to a column packed with about 24 ml of "MONO-P" , a 
product of Pharmacia LKB Biotechnology AB , Uppsala, Sweden, and 
eluted with 10 v/v % polybuffer 74 ( pH 4.0) while decreasing the 
pll from 7 to A to obtain an about 23 ml eluate containing the 
present polypeptide. The eluate was concentrated, fed to a column 
packed with "SUPER-HEX 75", a product of Pharmacia LKB 
Biotechnology AB , Uppsala, Sweden, which had been equilibrated 
with a mixture solution ( pH 7.2) containing 7 mM disodium hydrogen 
phosphate, 3 mM sodium dihydrogen phosphate, and 139 mM sodium 
chloride, and subjected to gel filtration chromatography to elute 
fractions, containing the present polypeptide at around 19,000 
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daltons, with a fresh preparation of the same solution. The 
fractions were pooled and concentrated for use in Example 2. The 
yield of the present polypeptide was about 0.6 pg/mouse. 
Example 2 

Partial a m in o a cid sequence 

A portion of an aqueous solution containing the purified 
polypeptide in Example 1 was concentrated up to a volume of about 
50 pi which was then admixed with 25 pi of a solution containing 
3 w/v % SDS, 60 v/v % glycerol, and 60 mg/ml dithiothreitol . The 
resultant mixture was incubated at 50° C for 30 min, positioned on 
15 w/v % polyacrylamide gel, and electrophoresed in usual manner. 
The resultant gel was stained by soaking it in a mixture solution 
of 10 v/v % aqueous acetic acid solution and 50 v/v % aqueous 
methanol containing 0.1 w/v % coomassie brilliant blue R 250, 
destaii ed by repeatedly washing the gel with a mixture solution 
of 12 v/v % aqueous methanol and 7 v/v % aqueous acetic acid 
solution, and washed by soaking it in distilled water for 18 
hours. A portion of the gel, which was stained with the coomassie 
brilliant blue and contained the present polypeptide, was cut out 
of the gel, and lyophilized. 

The lyophilized gel was soaked in 0.6 ml solution 
consisting of 100 mM sodium hydrogen carbonate containing 2 pg/m.l 
"TPCK TRYPSIN" , 0.5 mM calcium chlori.de, and 0.02 v/v % aqueous 
Tween 20 solution, followed by the incubation at 37 C for 10 hours 
to trypsinize the protein. The resultant: was cervtrif uged to 
obtain a supernatant, while the resultant precipitate was soaked 
in one ml of one v/v % aqueous tr if luoroacet a te containing 0.00] 
v/v % Tween 20, shook for 4 hours at ambient temperature, and 
eentrifuged to obtain a supernatant. The newly formed precipitate 

- 18 - 



was successively treated similarly as above with 70 v/v aqueous 
tri f 1 unroacetate containinq 0.001 v/v Tween 20 and with 50 v/v % 
aqueous acetonitrilc to obtain a supernatant. The resultant 
supernatant and the already obtained supernatant in the above were 
pooled and concentrated up to give 250 pi which was then 
centrif ugally filtered . 

The resultant aqueous solution containing peptide 
fragments was fed to "HPLC ODS-120T" , a column for HPLC 
commercialized by Tosoh Corporation, Tokyo, Japan, which had been 
previously equilibrated with 0.1 v/v aqueous trif luoroacetate , and 
the column was washed with 0.1 v/v % aqueous trifluoro acetate, 
and fed with 0.1 v/v % trifluoro acetate at a flow rate of 0.5 
ml/min while the concentration of aqueous acetonitrile was 
increasing from 0 v/v % to 70 v/v % and the concentration of 
peptide in the elviate was monitoring by a spectrophotometer at 
wave lengths of 214 nm and 280 nm. Fractions eluted about 75 min 
and about 5 5 min after initiating the elution were respectively 
collected (hereinafter named "peptide fragment A " i nd "peptide 
fragment B" ) . The elution pattern was in FIG. 1 . 

The peptide fragments A and B were analyzed on "MODEL 
473 A", a protein sequencer commercialized by Perkin-Elmer Corp., 
instrument Div., Norwalk, USA , and revealed that they have the 
amino acid sequences in SEQ ID NOs : 4 and 5. 
1- k a m p_l e_3 

Base se quence of DNA encoding protein and 
amino_ acid sequence of protein 
Fxuiup'l (• 

P r e p a r a tig n o f whole H N A 

Three g of wet mouse liver cells, similarly prepared by 
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the method in Example 1, was weighed, soaked in 20 ml of a mixture 
solution mntainina 6 M quanidine isothiocyanate, 10 mM sodium 
citrate, and 0.5 w/v SDS, and disrupted with a homogenizer. 
Thirty-f ive-ml centr i f ugat ion tubes were injected with 25 ml of 
0.1 M EDTA ( pH 7.5) containing 5.7 M cesium chloride, and 10 ml 
of the homogenized cell suspension was overlaid on the upper part 
of the solutions in the tubes, followed by centrifuging the tubes 
at 25,000 rpm for 20 hours to collect RNA fractions. The 
fractions were pooled, distributed into 15-ml centri f ugation 
tubes, and mixed with equal volumes of a mixture solution of 
chloroform and isobutanol (= 4:1 by volume). The tubes were 
vibrated for 5 min and centrifuged at 4° C and at 10,000 rpm for 
10 min, and the formed water layers were collected, pooled, mixed 
with 2.5-fold volumes of ethanol, and allowed to stand at -20 C 
for 2 hours to precipitate the whole RNAs . The precipitate was 
collected, pooled, wa; bed with 75 v/v % aqueous ethanol, and 
dissolved in 0.5 ml of sterilized distilled water for use in 
Experiment 3-2. The yield of the RNAs was about 4 mg, on a dry 
solid basis ( d . s . b . ) . 
Example 3 - 2 

Preparation of DNA fragments encoding parti ally 
the present pp.1 ypoptidc 

One ug of the whole RNAs in Example 3-1 was mixed 'with 
4 pi of 25 mM magnesium chloride, 2 pi of a solution of lOxPCK 
buffer consisting of 100 mM Tri s-HCl buffer ( pH 3.3) and 500 mtl 
potassium chloride, 8 pi of one nui dNTP mix, one pit of a solution 
containing one unit/pl RNase inhibitor, one pi of a solution 
containing 2.5 units/pl reverse transcriptase, and one pi of 2.5 
pM random hexamer , and further mixed with v/r, t i - r to give a total 
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volume of 20 ul . The mixture solution was placed in 0.5 ml 
reaction tubes, and, in usual manner, successively incubated at 
25° C for 10 ruin, at 42° C for 30 min, at 99° C for 5 min, and at 5° C 
for 5 min to effect the reverse transcriptase reaction, followed 
by recovering an aqueous solution containing the first strand 
cDNA. 

To 20 pi of the aqueous solution were added 4 ul of 25 
mM magnesium chloride, 8 ul of lOxPCR buffer, 0.5 ul of a solution 
containing 2.5 units/ul of AmpliTaq DNA polymerase commercialized 
by Perkin-Elmer Corp., Instrument Div., Norwalk, USA, and one 
pmole each of primers 1 and 2 as a sense primer or an anti-sense 
primer. The mixture solution was volumed up to 100 ul with 
sterilized distilled water, and, in usual manner, successively 
incubated at 94° C for one min, at 45° C for 2 min, at 72 C for 3 
min in a cyclic manner for 40 cycles to amplify a DNA fragment, 
which partially encodes the present polypeptide, by using the 
first strand cDNA as a template. The primers 1 and 2 were 
oligonucleotides, which were chemically synthesized based on the 
amino acid sequences of Pro-Glu- Asn- I le- Asp-Asp- I lc and Phe-Glu- 
Asp-Met-Thr-Asp-Ile in SEQ ID N0s:4 and 5, had the base sequences 
of 5 ' -ATRTCRTCDATRTTYTCNGG-3 ' and 5 ' - TTYGARGAYATGACNGAYAT ~ 3 T . 

A portion of the resultant PGR product was fract:ionated 
on electrophoresis .in 2 w/v % agarose gel, transferred on a nylon 
f i 1 m , f ixed w i t h 0.4 N s o d 1 u m h y d roxi d e , w a s h e d w i t h 2 x S S C , air- 
dried, soaked in a prehybr idi za t ion solution containing SxSSPE, 
5xDenha rd ' s solution, 0.5 w/v % SDS and 100 ug/ml of denatured 
salmon sperm DNA, and incubated a I f)T> C for 3 hours. An 
oligonucleotide as a probe 1 having a base sequence of 5 T - 
TTYGARGARATGGAYCC-3 1 was synthesized based on the amino acid 



sequence of Pho-Glu-Glu-Met-Asp-Pro in SEQ ID h0:4, and labeled 
with [y- 3;) P]ATP and T4 polynucleotide kinase. The nylon film was 

soaked in a solution containing one pmole of the probe 1, 5xSSPE, 
SxDenhardt'f solution, 0.5 w/v % SDS, and 100 yg/ml of a denatured 
salmon sperm DNA , and incubated at 45° C for 24 hours to effect 
hybridization. The resultant nylon film was washed with 6xSSC and 
autoradiographed in usual manner and revealed that the PCR product 
contained the objective DNA fragment. 

The remaining PCR product was mixed with 50 ng of "pT7 
BLUE T" , a plasmid vector commercialized by Takara Shuzo Co., 
Ltd., Tokyo, Japan, an adequate amount of T4 ligase, and further 
mixed with 100 mM ATP up to give a concentration of one mM, 
fr-llowed by the incubation at 16° C for 18 hours to insert the DNA 
fragment into the plasmid vector. The recombinant DNA thus 
obtained was introduced into Escherichia coll NoVa Blue strain, 
a microorganism of the species Escherichia coll commercialized by 
Pharmacia LKB Biotechnology AB , Uppsala, Sweden, to obtain a 
transformant which was then inoculated into a medium plate 
containing 10 g/1 bactotryptonc, 2.5 g/1 sodium chloride, 15 g/i 
bacto-agar, 100 my/1 ampicillin, 40 mg/1 X-Gal and 23.8 mg/1 
isopropyl-p-D-thi oga 1 acto-pyranoside ( hereinafter abbreviated as 
"IPTG" ), and incubated at 37" C lor 24 hours to I orm colonies. A 
nylon film was in usual manner overlaid on a medium plate and 
allowed to stand for about 30 seconds to attach the colonies 
f hereunto. The nylon film was then detached from the plate and 
sotiked for 7 mln in a solution containing 0.5 N sodium hydroxide 
and 1.5 M sodium chloride to effect cell lysis. Theieaf Lei, the 
nylon film was further soaked for 3 min in 0.5 M Tris-HCl buffer 
( pH 7.2) containing 1.5 M sodium chloride, Wrished with 2xSSC, 



soaked in 0.4 N sodium hydroxide for 20 min to fix the DNA, washed 
with 5xSSC , air-dried, soaked in a prehybr idi zat ion solution 
containing 5xSSPE, SxDenhardt's solution, 0.5 w/v % SDS, and 100 
ug/ml denatured salmon sperm DNA, and incubated at 65 C for 3 
hours. The colonies formed on the nylon film were in usual manner 
hybridized with the probe 1, washed with GxSSC, and 
autoradlographed similarly as above, followed by selecting 
transf ormants which strongly hybridized with the probe 1. 

The transf ormants were inoculated in L-broth ( pH 7.2) 
containing 100 ug/ml ampicillin and incubated at 37 C for 18 
hours, followed by collecting cells from the culture and 
collecting recombinant DNA by conventional alkali-SDS method. The 
analysis of the dideoxy method revealed that the recombinant DNA 
contained a DNA fragment which consists of base sequences 
corresponding to those positioning from 85 to 281 in SEQ ID NO : 3 . 
Exam pi e._3^3 
Preparation of _ mRNA 

0.05 ml of an aqueous solution containing the whole RNAs 
in Example 3-1 was p.'l acod in a test tube, admixed with 0.5 ml of 
10 mV\ Tris-HCl buffer ( pH 7.5) containing one mM EDTA and 0.1 w/v 
Z 3DG, and volumed up to one ml with s t er i 1 i zed distilled water. 
To the mixture was added one ml ' ' O I j 1 O O T F. X - d T 3 ( ) SUIER", an oligo- 
({('!•) . latex commercialized by Nippon Roche K . K . , Tokyo, Japan, 
followed by the incubation at 6b' C for 5 min 1 o denature the RNAs 
and the cooling for 3 min in an .ice-chilled bath . The resultant 
mixture- was admixed with 0.2 mi of t: > M sodium eh 1 or i do, incubated 
, t i 37° (3 for 10 min, and contri.f uqoci at 10,000 rpm at 33 C. for 10 
min. The precipitate in the form oi. a pellet was suspended in 0.5 
ml r , tori 1 i zed distilled wator, arid incubated at; u l > C i or f) min to 
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extract inRNA from the oligo-d( T ) 50 latex. The yield of the mRNA 
was about 5 pg. 

Exa mp 1 e__3_- 4 

Pi^^arajtion of c DNA li brary 

cDNA Library was prepared from the mRNA in Example 3-3 
by using "cDNA SYNTHESIZING SYSTEM PLUS", a cDNA cloning kit 
commercialized by Amersham Corp., Div,, Amersham International, 
Arlington Heights, USA. The procedures were as follows: To 1.5- 
ml reaction tube were successively added 4 pi of a solution for 
synthesizing the first strand cDNA, one ul sodium pyrophosphate 
solution, one pi of a solution of human placenta ribonuclease 
inhibitor, 2 pi deoxynucloside triphosphate mix, and one pi oligo- 
dT primer. The resultant mixture was mixed with 2 pi of mRNA in 
Experiment 3-3, volumed up to 19 yil with sterilized distilled 
water, mixed with one pi of a solution containing 20 units of 
reverse transcriptase, and incubated at 42° C tor 40 min to obtain 
a reaction mixture containing the first strand cDNA. 

The mixture thus obtained was mixed with 37.5 pi of a 
solution for synthesizing the second strand cDNA , 0.8 units of 
ribonuclease H derived f-rom Escherichia coll, 23 units of DNA 
po.lyivwdso, and volumed up to 100 pi with sterilized distilled 
water. The resui rant mixture was successively incubated at 12 C 
xoi 60 min and at 22/ C for 60 min, mixed with 2 units of T4 DNA 
polymerase, and Incubated at; 37" C lor 10 min to obtain a reaction 
mixture containing the second strand cDNA . To the reaction 
mixture was added 4 pi of 0.25 M EDTA ( pH 8.0) to suspend the 
reaction, and the resultant mixture was in usual manner extracted 
with phenol and chloroform and treated with ethanol to precipitate 
tha objecl i ve cDNA , foi .loved by recovering i ih • praoi pi ta te . 




To the cDNA thus obtained were added 2 ul of L/K buffer, 
250 pmole Eco RI adaptor, and 2.5 units of T4 DNA ligase in this 
order, and the resultant solution was volumed up to 20 pi with 
sterilized distilled water, and incubated at 15' C for 16 hours to 
ligate the Eco RI adaptor to the both ends of the cDNA . The 
reaction mixture was mixed with 2 ul of 0.25 M EDTA to inactivate 
the remaining enzyme, and subjected to molecular sieve 
chromatography to remove intact Eco RI adaptor. To the. resultant 
were added 40 ul of L/K buffer, 80 units of T4 polynucleotide 
kinase, and the mixture was volumed up to 400 ul with sterilized 
distilled water, followed by the incubation at 37° C for 30 min to 
n -thylate the Eco RI cleavage sites. The resultant mixture v/as 
extracted with phenol and chloroform and treated with ethanol to 
precipitate the objective DNA, followed by recovering the DNA. 
To the DNA were added 1.5 ul of L/K buffer containing an adequate 
amount oi Agt 10 arms, and 2.5 units of T4 DNA ligase, and the 
resultant solution was volumed up to 15 pi with sterilized 
distilled water, incubated at 15° C for 16 hours to effect 
ligation, and sub j ted tu conventional :•' • vitro packaging method 
to obtain a phage containing a recombinant ADNA. 
Example 3-5 

Cloning of _ recombinant: DNA 

A seed culture of Escherichia coll NM514 strain was in 
usual manner infected with the phage in Example 3-4, and tho^ 
infected cells were inoculated in an agar plate ( pH 7.0) 
containing 10 g/1 baoto- tryptono, 5 g/i bacto-yeast extract, 10 
g/1 sodium chloride and 15 g/1 bacto-agar, and incubated at 37 C 
for 16 hours to form plaques. The agar plate was covered with a 




nylon film and allowed to st'ind for about 30 seconds to attach the 
plaques thereunto. The nylon film was detached from the plate, 
and successively soaked in an aqueous solution containing 0.5 M 
sodium hydroxide and 1.5 M sodium chloride for 7 min and in 0.5 
M Tris-HCl buffer ( pH 7.0) containing 1.5 M sodium chloride for 
3 min. The nylon film was washed with 2xSSC, air-dried, soaked 
in 0.4 N sodium hydroxide for 20 min, washed with 5xSSC, air- 
dried, soaked in a solution containing 5xSSPE, 5xDenhardt ' s 
solution, 0.5 w/v % SDS, and 100 ug/ml denatured salmon sperm DNA, 
and incubated at 65° C for 3 hours. Thereafter, the resultant 
nylon film was incubated in a solution containing an adequate 
amount of DNA fragment as the probe 2 obtained in Example 3-2 and 
labeled with 32 P by "READY PRIME DNA LABELLING SYSTEM" , a DNA 
labeling kit commercialized by Amersham Corp., Div., Amersham 
International, Arlington Heights, USA, 5xSSPD, FbrDenhardt ' s 
solution, 0.5 w/v % SDS, and 100 ).i^/n\l of denatured salmon sperm 
DNA, and the mixture was incubated at 60 ' C for 20 hours to effect 
hybridization. The resultant was subjected to radioautography 
similarly as above to select phage DNA clones which strongly 
hybridized with the probe 2. 

With conventional techniques, the clones were amplified 
in l^schcrlclri.a col i , followed by ex Lr acting a recombinant DNA from 
the calls . The recombinant; DNA was cleaved with V.ca HI, a 
iestrict;ion enzyme. Plasmid vector pUC19 ( ATCC 37254) was cleaved 
with the same restriction enzyme, and the resultant cleaved DNA 
fragments and plasmid .t" ; agmen t s were ligated with DNA .1 igase to 
obtain a recombinant DNA which was tnen introduced into 
V. sche r 1 c h i a c o 1 ± J M 10 9 s f r a i n (A T c: C a 3 3 2 3 ) by c o n v e n tiona] 
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competent cell method to obtain a transf ormant . 
Example 3-6 

Dc te rmi nation of." base sequence _of DNA 
an d_ amino aci d seq uence of protein 

The transformant in Example 3-5 was inoculated into L- 
broth (pH 7.2) and cultured at 37° C for IS hours under shaking 
conditions. The resultant proliferated cells were collected and 
treated with conventional alkali-SDS method to obtain a 
recombinant DNA containing the DNA according to the present 
invention. The analysis on an automatic sequencer using a 
fluorophotometer revealed that the recombinant DNA contains the 
base sequence from the 5 ' -terminus in SEQ ID NO : 3 . The decoding 
of the base sequence indicated that it encodes the amino acid 
sequence containing the N- terminus in SEQ ID NO : 3 . The amino acid 
sequence contains the partial amino acid sequences in SEQ ID NOs : 4 
and 5 corresponding to those positioning from 79 to 103 and from 
26 to 43 in SEQ ID NO : 3 , and this means that the present 
polypeptide contains the amino acid sequence containing the N- 
terminus in SEQ ID NO : 3 , and that it is encoded by a DNA 
containing the base sequence from the 5 ' -terminus in SEQ ID NO z 3 
vrhere the symbol ,: Xan" m -ans "methionine" or "threonine". 

In the following Examples 4 to V, a eDNA , which encodes 
another polypeptide that induces the I EN - y product.-; on by 
immunocompetent cells, is prepared from human .liver m'RNA by using 
as a probe a DNA fragment of the base sequence, in SEC) ID NO : 3 . 
Tin i eDNA was analyzed for base sequence and decoded to determine 
the amino acid sequence of the polypeptide. The eDNA v;ns allowed 
to express in Escherichia coli , followed by studying the feature 
and property of the i o ruw-vi polypep t;i do- . 



Exa m ple 4 

Base sequence of E)N A encoding polypeptide and 
am ino a cid sequence of polypopt i de 
Example 4-1 

P reparat ion o f cDNA libr ary 

cDNA library was prepared from a human liver RNA 
supplemented with "POLY A" , a product commercialized by Clonatec- 
BIOSOFT, Paris Cedex, France, by using " cDNA SYNTHESIZING SYSTEM 
PLUS", a cDNA cloning kit commercialized by Amersham Corp., Div., 
Amersham International, Arlington Heights, USA. The procedures 
were as follows: To 1.5-ml reaction tube were successively added 
10 pi of a solution for synthesizing the first strand cDNA , 2.5 
pi of one )"■ Vi sodium pyrophosphate, 2.5 pi of a solution containing 
one pg/1 of a human placenta ribonuclease inhibitor, 5 pi 
of a solution containing one ug/1 of a cieoxynueleoti do 
triphosphate mix, 2.5 pi of a solution containing one pg/1 oligo- 
dT primer, 5 pi of a human liver RNA supplemented with poly(A), 
and volumed up to 45 pi with sterilized distilled water. 
Thereafter, the resultant mixture was mixed with 5 pi of a 
solution containing a reverse transcriptase, and incubated at 42 C 
for 40 min to obtain a reaction mixture containing the first- 
strand cDNA . 

To the -reaction mixture was added 93.5 pi of a solution 
for synthesizing the second strand cDNA , 4 units of ribonucl ease 
H derived from Escherichia coll, 115 units of DNA polymerase, and 
volumed up t:o 250 pi with sterilized distilled water. The 
resultant mixture was sucoes si vely incubated <>l. 12 C for (>() min, 
at 22 U C for 60 min, and at 70° C for 10 min, mixed with 3 0 units 
of T4 poJ.y;:itar)Hi\ and further incubated at 37 C for 10 min. To 
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the reaction mixture was added 10 pi of 0.25 M EDTA ( pH 8.0) to 
suspend the reaction, and the resultant mixture was in usual 
manner extracted with phenol and chloroform, and treated with 
ethanol to precipitate the objective second strand cDNA, followed 
by recovering the precipitate. 

To the second strand cDNA thus obtained were added 2 pi 
L/K buffer ( pH 8.0), 250 pmole Eco Rl adaptor, and 2.5 units of 
T4 DNA lig':se, and the resultant solution was volumed up to 20 pi 
with sterilized distilled water, and incubated at 15 C for 16 
hours to ligate the Eco RI adaptor to the both ends of the cDNA. 
The resultant mixture was then mixed with 2 pi of 0.25 M EDTA to 
suspend the reaction, and subjected to molecular sieve 
chromatography to rei.ovs intact Eco RI adaptor. To the resultant 
were added 40 pi of L/K buffer ( pH 8.0) and 80 units of T4 
polynucleotide kinase, and the mixture war; volumed up to 400 pi 
with sterilized distilled water, followed by the incubation at 
?.7 = C for 30 min to methylate the Eco RI cleavage sites. The 
resultant mixture was extracted with phenol and chloroform and 
treated with ethanol to precipitate the objective cDNA , followed 
by recovering the cDNA . To the cDNA were added 1.5 pi of L/K 
buffer ( pH 8 0) containing an adequate amount of Agt 10 arms, and 
2.5 units of T4 }.)NA ltgaso, and the resultant solution was volumed 
up to 15 pi with sterilized distilled watex~, incubated at 15 O for 
16 hours to of feci ligation, and subjected to conventional In 
vitro pacKaglng method to obtain a phage containing a recombinant 
/UNA . 

Ex ample 4 - 2 

(2 Ion i n g o f i eco i n b i na n t r> N A 
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A seed culture of Escherichia coll NM514 strain was in 
usual manner infected with the nhage in Example 4-1, and the 
infected cells were inoculated in an agar plate ( pH 7.0) 
containing 10 g/1 bacto-trypton, 5 g/1 bacto-yeast extract, 10 g/1 
sodium chloride, and 15 g/1 bacto-aqar, and incubated at 37 C for 
16 hours to form plaques. According to convent ion a J method, the 
agar plate was covered with a nylon film and allowed to stand for 
about 30 seconds to attach the plaques thereunto. Thereafter, the 
nylon film was detached from the plate, and successively soaked 
in an aqueous solution containing 0.5 N sodium hydroxide and 1.5 
M sodium chloride for 7 min and in 0.5 M Tris-HCl buffer ( pH 7.0) 
containing 1.5 M sodium chloride for 3 min. The nylon film was 
washed with 2xSSC, air-dried, soaked in 0.4 N sodium hydroxide for 
20 min, washed with 5xSSC, air-dried, soaked in a solution 
containing SxSSPE, SxDenhai dt ' s solution, 0.5 w/v % SDS and 
denatured salmon sperm DNA, and incubated at 65 C for 3 hours. 
To clone the objective recombinant DNA, a DNA fragment having the 
base sequence in SEQ ID NO : 3 was labeled with --p by "READY PRIME 
DNA LABELLING SYSTEM " , a DNA labeling kit eommorci al i zc 1 by 
Amersham Corp., Div., Amersham Internal;:! onal , Arlington heights, 
USA, to obtain probe 3. The prooedu i . os were as follows: Place 
in 1.5 - ml react -ion tube- 2 b i k j of a DNA i i a gmoi it piep a r< -d b y t h e 
method in Example 3-5, vuluniud up to 45 pi of sloriVizod distilled 
water, incubated at ( b/ C foi 3 uiin, and transferred to one thca 
reaction tube. Five ul of [ a- J " P] dCTP solution was added to the 
reaction tube, and labeled by incubating it at 2'/ C i < > r 30 min. 
Thereat ter , the resu L t an t pr c; >auc t cont. d.i nina i . i u • i a be led DNA 
fragment w a s sub j e c t e < 1 to ooiiven l .1 o i o a "i n 1 r > 1 ( ^ cul a r s i e v e 
chromatography to remove inbiot [a-'P], 
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The above nylon film was soaked in a mixture solution 
containing SxSSPE, SxDenhardt ' s solution, 0.5 w/v % SDS , and 100 
ug/ml of a denatured salmon sperm DNA, and the mixture was 
incubated at 60° C for 20 hours to effect hybridization, and 
further incubated at ambient temperature in 6xSSC for 20 min and 
in 2xSSC for 20 min. The resultant was washed and subjected to 
autoradiography similarly as above to select phage DNA clones 
which strongly hybridized with the probe 3. 

With conventional techniques, the DNA clones were 
amplified in Escherichia coll, followed by the extraction of a 
recombinant DNA from the cells. The recombinant DNA was cleaved 
with Eco RI, a restriction enzyme. Plasmid vector pUC19 ( ATCC 
37254) was cleaved with the same restriction enzyme, and the 
cleaved DNA fragments and plasmid fragments were ligated with DNA 
ligase to obtain a recombinant DNA which was then introduced into 
Escherichia coll JM109 strain (ATCC 53323) by conventional 
competent cell method to obtain a transformant containing the 
present DNA. 
F x a m p 1 e 4-3 

Deterinlnation of base sequence and aiaino ^cid sequence 

The transforinairt. in Example 4-2 was inoculated into L- 
broth ( pH 7.2) containing 50 ug/ml of" ampic.il iin, and cu] tured at 
3 7°C for 10 hours under shaking conditions. The proliferated 
cells were collected by centr i f ligation and treated with 
conventional alkali-SDS method to extract a recombinant DNA. The 
analysis of the base sequence on an automatic sequencer using a 
ij.iicrrophotonieter revealed that the i ecombinan t; DNA contains the 
base sequence in SEQ ID NO : 6 . The 1 , amino acid sequence estimable 
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from the base sequence is also shown in SEQ ID NO : 6 , and this 
indicates that the present polypeptide has an amino acid sequence, 
for example, the one in SEQ ID NO : 1 , and that the polypeptide is 
encoded by the DNA of the base sequence in SEQ ID NO: 2. In SEQ 
ID NO: 6, the amino acid as shown by "Xaa" means " isoleucine " or 
"threonine" . 
E xample 5 

P reparati on of replicable reco mb inant D NA a nd transforman t 

To a 0.5-ml reaction tube were added 8 pi of 25 mM 
magnesium chloride, 10 pi of lOxPCR buffer, 8 pi of one mM dNTP 
mix, 0.5 pi of a solution containing 2.5 units/pl AmpliTaq DNA 
polymerase, and one ng of the recombinant DNA in Example 4-2. The 
resultant mixture was mixed with adequate amounts of 2 
oligonucleotides, as a sequence primer or anti-sense primer, 
having base sequences represented by 5 ' - C G AGGC AT GC T AC T T T GGC A AGC T T G 
-3 ( and 5 ' - CAAGGAATTCCTAGTCTTCGTTTTG-3 ' which had been chemically 
synthesized based on the base sequences near to the N- and C- 
termini in SEQ ID NO : 1 , and volumed up to 100 pi with sterilized 
distilled water. The resultant mixture was in usual manner 
successively incubated at 94° C for one min, at 60* C for 2 min, and 
at 72' C for 3 min, and this incubation cycle was repeated for 40 
liiues to obtain a PGR product which was than cleaved with Bam HI 
and Eco RT as restriction enzymes to obtain a ham UI-Eco HI DNA 
fragment. The resultant 13 am Ul-Eco RI DNA fragment was mixed with 
an adequate amount of sterilized distilled water. The solution 
was mixed with 10 nq " pGRX-- ?.T " , a p_l asmid vector commercialized 
by Pharmacia LKB Biotechnology AH, Uppsala, Sweden, which had been 
previously cleaved with Bam 111 and Eco RI as a restriction enzyme, 



- 32 - 




10 pi of lOxligation buffer, and an adequate amount: of 10 nM ATP 
to give a final concentration of one mM, followed by the 
incubation at 16° C for 18 hours to obtain the replicable 
recombinant DNA pHIGIF. 

The recombinant DNA pHIGIF was introduced into 
Escherichia coll DH5a strain commercialized by Toyobo Co., Ltd., 
Tokyo, Japan, and the resultant transformant "HIGIF" was 
inoculated into L-broth ( pH 7.2) containing 50 ug/ml ampicillin, 
and incubated at 37" C for 18 hours under shaking conditions. The 
resultant culture was centrifuged to obtain the proliferated 
transf ormants which were then subjected to conventional alkali-SDS 
method to extract the recombinant DNA pHIGIF. The analysis of the 
recombinant pHIGIF on the dideoxy method revealed that as shown 
in FIG. 2 " HIGIF cDNA 11 or the cDNA in SEQ ID NO : 2 ligated to the 
sites in the downstream of genes for Tac promoter and glutathione 
S- transf erase . 
Exa mpl e 6 

P r o d uct i o n o f poly pepti de fro m tran sforma nt 

The transformant HIGIF in Example 5 was inoculated into 
T-broth (pH 7.2) containing 50 ug/ml of ampicillin, and incubated 
at 37" C for 18 hours under shaking conditions to obtain a seed 
culture. Eighteen L aiiguots of a fresh preparation of T-broth 
( pH 7.2) v/ere. placed in 30-L jar fermenters, inoculated with one 
v/v % or the seed culture, and cultured at j'/' C under aeration- 
agitation conditions. During the cultivation, the culture was 
sampled and monitored for absorhance at a wave length of 6 50 nrn, 
a 1 1 ci , v j } i e n t h e a b s o r b a n c e r e a c hed t o a b o u t 1 . 5 , I P T G w a s a d d e d t o 
the culture up to give 0.1 mM . Thereafter, the culture was 
r art he r incubated for another 5 hours and centrifuged to separate 
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cells from the culture. Th - cells were suspended in a mixture 
solution ( pH 7.2) containing 139 mM sodium chloride, 7 mM disodium 
hydrogen phosphate, and 3 mM sodium dihydrogen phosphate, treated 
in usual manner with ultrasonic, and centrifuged to obtain a 
supernatant . 

The supernatant was fed to a column packed with 
" GLUTATHIONE SEPHAROSE 4B" , a product of Pharmacia LKB 
Biotechnology AB, Uppsala, Sweden, which had been previously 
equilibrated with a mixture solution ( pH 7.2) containing 139 mM 
sodium chloride, 7 mM disodium hydrogen phosphate and 3 mM sodium 
dihydrogen phosphate. The column was washed with a fresh 
preparation of the same mixture solution, and 100 U of thrombin 
was added to one ml of the gel in the column to effect enzymatic 
cleavage reaction while allowing the column to stand tit ambient 
temperature for 16 hours. The col umn was fed \; i t h a fresh 
preparation of the same mixture solution to elute thGi reaction 
product, and the cluat.e was fed to a column packed with "SIJPERDEX 
75", r- product of Pharmacia LKB Biotechnology AB, Uppsala, Sweden, 
followed by collecting fractions corresponding; near to 18,500 
daltons. The fractions were pooled, concentrated and lyophilized 
to obtain a solid product: containing the present polypeptide in 
a yield o.f about F!0 ug per one b of the culture. 
Example 7 

Physicoohoinic; 3,1 .pr operty of { •• ) I ypop t ide 
Px ample 7-1 
Molecui ar wel gh1 

In accc r d a no e with t 1 1 e ni e t h o d r e p o r t o d 1 :> y I J . K . I , a e m m 1 1 - 
in Nature, Vol.227, pp. 680-685 (1970), the purified polypeptide 
(/repared by the method, in Kx ample?, h was elect rophores^d in a 
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sodium dodecyl sulfate ( SDS ) polyacrylamide gel free of reducing 
agent to mainly shov/ a single protein band with an IFN-y 
inducibility at a position corresponding to about 18,50013,000 
daltons. The marker proteins used in this experiment were calf 
serum albumin (MW=67,000 daltons), ovalbumin (MW=45,000 daltons), 
soy bean trypsin inhibitor (MW-20,100 daltons), and a-lactalbumin 
(MW=14, 400 daltons ) . 
Experiment 7 -2 
I soelectric poi nt 

The purified polypeptide in Example 6 was 
chromatof ocused to show an isoelectric point of about 4.9±1.0. 
E xample 7-3 

Am i nc }_a cid sequ en ce co n t ainin q the N- term in us 

The purified polypeptide in Example C was analyzed on 
" MODEL 473 A", a protein sequencer commercialized by Pcrkin-Elmer 
Corp., Instrument Div., Norwalk, USA, and revealed that it has the 
structure wherein a peptide, "Gly-Ser-", coupled to the tyrosine 
residue in the N-terminal amino acid sequence in SEQ ID NO : 7 by 
the addition of glutathione S - trans f erase and by the cleavage with 
thrombin . 
Exnmp.'l o. 7-4 
B i . o 1 o cj i o a 1 a c tivi t y 

From female C3II/HeJ mice, 3-week-old, were extracted 
their spleens which were then suspended in serum- free RPMI 164 0 
med.ium ( pH 7.4), and the resultant cells were washed with a fresh 
preparation of the same medium, and soaked in Gey solution ( pH 
8.0) to eifect hemolysis. The leyulldnl spleen cells were 
suspended in RPMI 1640 medium ( pH 7.4) supplemented with 10 v/v 
calf serum to give a cell density of 1x10 ' oells/mL. Ten ml 
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aliquots of the cell suspension were distributed into plastic 
petri dishes, 9 cm in diameter, and incubated at 37 C for one hour 
in a 5 v/v % C0 2 incubator. Only cells floating in the resultant 
cultures were collected and washed with RPM1 1640 medium ( pH 7.4) 
supplemented with 10 v/v % calf serum for use in the following 
test for IFN-y induction. 

Mouse spleen cells were suspended in RPMI 1640 medium 
(pH 7.4) supplemented with 10 v/v % calf serum to give a cell 
density of lxlO 7 cells/ml, and 0.15 ml aliquots of which were 
injected into 96-well microplates, followed by adding to each well 
0.05 ml of a solution of a purified polypeptide diluted with a 
fresh preparation of the same medium, and incubating the cells 
with or without the addition of 0.05 ml of 2.5 ug/ml of 
concanavalin A or 50 units/ml of interleukin 2, and incubating the 
resultant at 37° C for 24 hours in a 5 v/v % C0 2 incubator. After 
completion of the culture, the resultant supernatant in each well 
was sampled by 0.1 ml to assay the activity of the formed IFN-y 
with enzyme immunoassay. As a control, a system similar to the 
above system was provided and similarly treated as above except 
for not using the purified polypeptide, concanavalin A and 
interleukin 2. As an I FN- y standard, a mouse I FN- y preparation 
Gg02-901-533 , obtained from the National Institutes of Health, 
USA, was used and the activity was expressed with international 
units (IU). The results were In Table 1. 
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Table 1 



IFN-y production by mouse spleen cell ( lU/ml ) 



Sample concentration 
( ug/ml ) 



Sample 



Sample plus 
concanavalin A 



Sample plus 
interleukin 2 



10. 00 
3.33 
1.11 
0 . 37 
0.12 
0. 04 
0 



12 
6 
5 
5 
5 
5 
0 



138 
88 
56 
21 
12 
11 
4 



118 
55 
16 
12 
10 
7 
1 



Note : In the Table "Sample" means the present polypeptide. 

Exa mple 7 - 4(b) 

In c'l act i_oj\_oj^I FN^^ £ 



was collected blood which was then diluted by 2- fold with serum- 
free RPMI 1640 medium ( pH 7.4), and overlaid on ficoll. The 
resultant was centrifuged at 2,000 rpm for 20 min to obtain 
lymphocytes which were then washed with RPMI 1640 medium ( pll 7.4) 
supplemented with 10 v/v % calf serum, suspended in a fresh 
preparation of the same medium to give a cell density of 5xl0 6 
cells/ml, and treated similarly as in Example 7-4(a) except that: 
a human IFN-y standard, Gg23 - 9 0 1 - h 30 , obtained from the National 
Institutes of Health, USA , was used as an IFN-y standard. The 
results were in Table. 2. 



By using a syringe containing heparin, a healthy donor 



Tab le 2 

IKN-y production by human lymphooy Le ( lU/ml ) 



Sample concentration _._ — - — — — 

(ug/ml) Sample Sample plus Sample plus 

concanavalin A interleukin 2 



10.00 191 479 1,182 

3.33 169 576 1,419 

1.11 168 426 1,106 

0.37 150 296 739 

0.12 74 193 390 

0.04 36 137 324 

0 1 11 24 



Note : In the Table "Sample" means the present polypeptide. 

The results in Tables 1 and 2 evidence that the present 
polypeptide has an activity of inducing I F N - y production by 
immunocompetent cells of mammals including hrman and mouse. In 
the control groups, any significant I FN- y production was not 
found, while in the systems with the polypeptide a significant 
IFN_y production was observed. This activity of the polypeptide? 
is strongly augmented when used in combination with concanavalin 
A or interleukin 2. 
[Effect of the Invention] 

The present invention is based on the finding of a novel 
polypeptide which .Induces the TFN-y pi eduction by immunocompetent 
( •(>.! Is . The po 1 ypepti.de is a substance which has a partially or 
totally revealed amine") acid sequence, and a stable activity of 
.inducing 1 FN - y production by immunocompetent cells . Therefore, 
the present polypeptide is widely used as an IFN-y inducer for the 
TFN-y production by the cell culture method and as a therapeutic 
and/or prophylactic agent in general for I FN y susceptive diseases 
such as viral diseases, malignant tumors, and immunopathies . 

The present polypapU.de has a strong 1 FN- y inducibility 
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so that it can induce a desired amount of I FN- y production with 
only a relatively small amount. The polypeptide dose not cause 
serious side effects even when administered to in a relatively- 
high dose because it only has an extremely-low toxicity. 
Therefore, the present polypeptide has an advantage that it 
promptly induces a desired amount of 1 FN- y production without 
strictly controlling the dose. 

The present polypeptide with such an usefulness can be 
readily prepared in a desired amount by using DNAs which encode 
the polypeptide. 

Thus, the present invention is a significant invention 
which has a remarkable effect and gives a great contribution to 
this field . 



SEQUENCE LISTING 



( 1 ) INFORMATION FOR SEQ ID NO : 1 : 

( i ) SEQUENCE CHARACTERISTICS : 

( A) LENGTH: 157 amino acids 
( B } TYPE : amino acid 
( D ) TOPOLOGY: linear 

( ii ) MOLECULE TYPE : peptide 

ixi) SEQUENCE DESCRIPTION : SEQ ID NO : 1 : 



Tyr 

1 


Phe 


Gly 


Lys 


Leu 


G^u 


Ser 


Lys 


Leu 


Ser 


Val 


lie 


Arg 


Asn 


Leu 


Asn 




5 










10 










15 




Asp 


Gin 


Vol 


Leu 


Phe 


lie 


Asp 


Gin 


Gly 


Asn 


Arg 


Pro 


Leu 


Phe 


Glu 


A s p 








20 










2 5 










30 






Mot: 


Tin 


Asp 


Ser 


Asp 


Cys 


Arg 


Asp 


A s 1 1 


Ala 


Pro 


Arg 


Thr 


1 J C.i 


Phe 


lie 






3 5 










40 " 










4 5 








:i 1 e 


S( • r 


Met: 


Tyr 


Lys 


Asp 


Ser 


Gin 


Pro 


Arg 


Gly 


Met 


Ala 


Va 1 


Thr 


:i :i e 




50 










5 5 










60 










Ser 


VaJ 


Lys 


Cys 


Gl u 


Lys 


I le 


Ser 


X a a 


Leu 


Ser 


Cys 


Glu 


Asn 


Lys 


lie 


6 5 








70 










75 










AO 


1 le 


Ser 


Phe 


Lys 


Glu 


Met 


Asn 


Pro 


Pro 


Asp 


Asn 


lie 


Lys 


Asp 


Thr 


Lys 








85 










90 ' 










95 




Ser 


Asp 


lie 


lie 


Phe 


Phe 


G 1 n 


Arg 


Ser 


Val 


Pro 


Gly 


His 


Asp 


Asn 


Lys 






100 










105 










110 






M e t 


G 1 i 1 


Phe 


Gl u 


S e r 


Ser 


Ser 


Tyr 


Glu 


Gly 


Tyr 


Phe 


Leu 


Al a 


Cys 


Glu 






1 15 










120 










1 2 5 








Lys 


Gl u 


Arg 


Asp 


lieu 


Phe 


Lys 


Leu 


lie 


Leu 


Lys 


Lys 


Glu 


Asp 


Glu 


Leu 


130 










135 










140 










Gly 


As j) 


Arg 


Ser 


lie 


Met 


Phe 


Thr 


Va I 


Gin 


Asn 


Glu 


Asp 









145 150 155 



( 2 ) INFORMATION FOR SEQ ID NO : 2 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A) LENGTH: 471 base pairs 

( B ) TYPE : nucleic acid 

( xi ) SEQUENCE DESCRIPTION : SEQ ID NO : 2 : 

TACTTTGGCA AGCTTGAATC TAAATTATCA GTCATAAGAA ATTTGAATGA CCAAGTTCTC 60 

TTCATTGACC AAGGAAATCG GCCTCTATTT GAAGATATGA CTGATTCTGA CTGTAGAGAT 1/0 

AATGCACCCC GGACCATATT TATTATAAGT ATGTATAAAG ATAGCCAGCC TAGAGGTATG 180 

GCTGTAACTA TCTCTGTGAA GTGTGAGAAA ATTTCAAYTC TCTCCTGTGA GAACAAAATT HU 

ATTTCCTTTA AGGAAATGAA TCCTCCTGAT AACATCAAGG ATACAAAAAG TGACATCATA 300 

TTCTTTCAC' A GAAGTGTCCC AGGACATGAT AATAAGATGC AATTTGAATC TT CATC AT AC 3u0 

GAAGGATACT TTCTAGCTTG TGAAAAAGAG AGAGACCTTT TTAAACTCAT T T T G A AAA A A 4 20 

GAGGATGAAT TGGGGGATAG ATCTATAATG TTCACTGTTC AAAACGAAGA C 471 



( 3 ) INFORMATION FOR SEQ ID NO : 3 : 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH : 471 base pairs 
( B ) TYPE : nucleic acicl 

( C ) STRANDEDNESS : double 

( D ) TOPOLYGY : linear 

( ii jriOLECUIiE TYPE:cDNA to mRNA 

( ill ) HYPOTHETICAL: No 

( iv )ANTI-SENSE:No 

( vi JORIGINAL SOURCE: 

( A ) ORGANISM :r ouse 

( F )TISUE TYPE : liver 
( xx ) FEATURE: 

( A ) I TAME / KEY : 1-471 mat peptide 

[ C ) IDENTIF ICATION METHOD : S 
( xi )SEQJE: t CE DHCRIPHON:SE0 ID NO : 3 : 



A AC 


r rTT 


GGC 


CGA 


CTT 


CAC 


TGT 


ACA 


ACC 


GO A 


GTA 


ATA 


CGG 


A AT 


ATA 


A AT 


4 8 


ASIi 


LTie 


Gly 


Htj 


Leu 


His 


Cys 


Thr 


Thr 


Ala 


Val 


He 


Arg 


Asn 


lie 


Asn 




1 








5 










10 










I 5 






GAG 


CAA 


GTT 


CTC 


TTC 


GTT 


GAG 


AAA 


/AG A 


GAG 


OCT 


GTG 


TTC 


GAG 


GAT 


ATG 


( ; f , 


Asp 


Gin 


Val 


Fen 


Phe 


Val 


Asp 


Lys 


Arg 


Gin 


Pro 


Val 


Pile 


Glu 


Asp 


Met 








70 




















3 0 








ACT 


GAT 


ATT 


GAT 


CAA 


AG I 1 


GCC 


AGT 


GAA 


CCC 


GAG 


ACC 


AGA 


CTG 


ATA 


ATA 


1 4 4 


Tin: 


Asp 


I".Ie 


Asp 


Gin 


Ser 


A 1 a 


Ser 


G lu 


Pro 


Gin 


Thr 


A rg 


Leu 


I le 


He 






85 








40 










4 5 










TAG 


ATG 


TAG 


A A. A 


GAG 


ACT 


GAA 


GTA 


AGA 


GGA 


GTG 


GCT 


GTG 


ACC 


CTC 


TCT 


ILL' 


Tyr 


Mo L 

50 


Tyr 


Lys 


Asp 


Ser 


Gin 

5 5 


Val 


Arg 


G Ly 


Leu 


Ala 
60 


Val 


Tin 


Leu 


Ser 




GTG 


A At"; 


OAT 


AGT 


AAA 


Z\\'G 


TGT 


AGO 


CTC 


TCC 


TGT 


A AG 


A AC 


AAG 


ATG 


ATT 


21 M 


Vol 


\ y •• 


A s p 


Sen 


Ly::; 


Xaa 


Ser 


Thr 


Leu 


Ser 


Cys 


Lys 


Asn 


Lys 


He 


lie 




6 5 








7 0 










7 5 










8 0 




TCC 


rprjirp 


GAG 


GAA 


ATG 


GAT 


CCA 


CGT 


( ;aa 


A AT 


ATT 


GAT 


OAT 


ATA 


CAA 


AGT 


2 8 8 


Ser 


Phe 


G .1 u 


G.1 n 


Met 
8 5 


Asp 


Pro 


Pro 


Glu 


Asn 
90 


He 


Asp 


A s p 


lie 


Gin 

9 5 


Ser 




G A M 


GTG 


ATA 


TTC 


TTT 


GAG 


AAA 


CGT 


GTT 


CCA 


GGA 


CAC 


A AC 


AAG 


ATG 


GAG 


3 ri 6 
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V' 



Asp 


Leu 


lie 


Phe 


Phe 


Gin 


Lys 


Arg 


Val 


Pro 


Gly 


His 


Asn 


Lys 


Met 


Glu 






100 










J. <J U 










110 






TTT 


GAA 


TCT 


TCA 


CTG 


TAT 


GAA 


GGA 


CAC 


TTT 


CTT 


GCT 


TGC 


CAA 


AAG 


GAA 


Phe 


Glu 


Ser 


Ser 


Leu 


Tyr 


Glu 


Gly 


His 


Phe 


Leu 


Ala 


Cys 


Gin 


Lys 


Glu 






115 










120 










125 








GAT 


GAT 


GCT 


TTC 


AAA 


CTC 


ATT 


CTG 


AAA 


AAA 


AAG 


GAT 


GAA 


AAT 


GGG 


GAT 


Asp 


Asp 


Ala 


Phe 


Lys 


Leu 


lie 


Leu 


Lys 


Lys 


Lys 


Asp 


Glu 


Asn 


Gly 


Asp 


130 










_L O O 










_L * _t O 










AAA 


TCT 


GTA 


ATG 


TTC 


ACT 


CTC 


ACT 


AAC 


TTA 


CAT 


CAA 


AGT 








Lys 


Ser 


Val 


Met 


Phe 


Thr 


Leu 


Thr 


Asn 


Leu 


His 


Gin 


Ser 








145 










150 










155 













471 



( 4 ) INFORMATION FOR SEQ ID NO : 4 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 25 amino acids 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : linear 

(ii)MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : internal fragment 

( xi ) SEQUENCE DESCRIPTION : SEQ ID NO : 4 : 

lie lie Ser Phe Glu Glu Met Asp Pro Pro Glu Asn lie Asp Asp lie 
15 10 15 

Gin Ser Asp Leu lie Phe Phe Gin Lys 
20 25 



( 5 ) INFORMATION FOR SEQ ID NO : 5 : 

{ i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 18 amino acids 

( B ) TYPE : amino acid 
(D ) TOPOLOGY: linear 

( ii )M0LECULE TYPE : peptide 

( v ) FRAGMENT TYPE : internal fragment 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 5 : 

Gin Pro Val Phe Glu Asp Met Thr Asp Tie Asp Gin Ser Ala Ser Glu 
1 b 10 15 

Pro Gin 



( 6 ) INFORMATION FOR SEQ ID NO : 6 : 

( i ) SEQUENCE CHARACTERISTICS : 

{ A ) LENGTH : 1 1 20 base pairs 
( B ) TYPE : nucleic acid 
( C ) STRANDEDNESS : double 
( I.) ) TOPOJ iYGY : l.i near 
( ii )MOLECULE TYPE : cDNA t o inRNA 
( iiii ) HYPOTHETICAL : No 
( iv ) ANT I -SENSE : No 
(v_i ) ORIGINAL SOURCE: 

( A ) ORGANISM : human 
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(F)TISUE TYPE: liver 
( lx ) FEATURE : 

( Al ) NAME/KEY: 1-177 5 ' -UTR 
( CI ) 1DENT IF1CATION METHOD : b 
( A2 ) NAME/KEY: 178-285 leader peptide 
(C2 ) IDENTIFICATION METHOD : S 

( A3 ) NAME /KEY: 286-75 6 mat peptide 
( C3 ) IDENTIFICATION METHOD : S 

(A4 )NAME/KEY: 757-1120 3 ' -UTR 
(C4) IDENTIFICATION METHOD : S 
( xi ) SEQUENCE DESCRIPTION : SE n ID NO : 6 : 

GCCTGGACAG TCAGCAAGGA ATTGTCTCCC AGTGCATTTT GCCCTCCTGG CTGCCAACTC 60 
TGGCTGCTAA AGCGGCTGCC ACCTGCTGCA GTCTACACAG CTTCGGGAAG AGGAAAGGAA l^u 
CCTCAGACCT TCCAGATCGC TTCCTCTCGC AACAAACTAT TTGTCGCAGG AATAAAG 177 



A T P. 


HPT 




GAA 


CCA 


GTA 


GAA 


GAC 


AAT 


TGC 


ATC 


AAC 


TTT 


GTG 


GCA 


ATG 


225 


Met 

A. 


Ala 


Ala 


Glu 


Pro 


Val 


Glu 


Asp 


Asn 


Cys 
10 


lie 


Asn 


Phe 


Val 


Ala 
15 


Met 




a a a 
AAA 


rn mrp 
111 


ATT 
All 


PAP 


A AT 


APPr 


PTT 


TAC 


TTT 


ATA 


GCT 


GAA 


GAT 


GAT 


GAA 


AAC 


273 


Lys 


Phe 


lie 




Asn 


Thr 


Leu 


Tyr 


Phe 


He 


Ala 


Glu 


Asp 


Asp 


Glu 


Asn 








9 n 










25 










30 








rri r~~* 

Lib 


p A A 

LAA 


1 LA 


PAT" 
LA I 


TAP 

1 Av_. 


qiTT 
111 




A AP 


PTT 


GAA 


TCT 


AAA 


TTA 


TCA 


GTC 


ATA 


321 


Leu 


Glu 


C* Q -T- 

o D 


Asp 


iyr 


x i ie 


PI v 

o jl y 


J_j _y 


T oi i 


Glu 


Ser 


Lys 


Leu 
45 


Ser 


Val 


He 




A C- A 


A A a 


1 lb 


r AT 
A A 1 


PAP 
OAe 


PA A 


PTT 1 

1 1 


PTP 


TTP 


ATT 


GAC 


CAA 


GGA 


AAT 


CGG 


CCT 


359 


Arg 


A s n 


Leu 


AS 11 


Asp 


Gin 


Val 


Leu 


Phe 


lie 


Asp 


Gin 


Gly 


Asn 


Ai g 


Pro 




b w 










D 3 










kH 
u w 












GTA 


rnnirii 
i J I 


LA A 


LA 1 


Alb 


APT 
Ae 1 


PAT 


TPT 
l^-l 


n a p 

Vjj r\ 


T P T 

J- V_T J 


AGA 


GAT 


AAT 


OCA 


CCC 


CGG 


4 L7 


] jOU 


The 


LJL U 


Asp 


1V7 trji r 


T ] i -r- 
1 111 


Asp 




ASp 


ey ^ 


A ~r~ CJ 


Ai s p 


A s n 


A 1 a 


P r o 


A t n 




b _> 










/ U 










/ -J 










80 




ALL 


A J A 


ill 


ATT 


ATA 


AG n 


ATG 


TAT 


AAA 


GAT 


AGC 


CAG 


CCT 


AGA 


GGT 


ATG 


465 


Thr 


lie 


Phe 


lie 


lie 
85 


Ser 


Met 


Tyr 


Lys 


Asp 
90 


Ser 


Gin 


Pro 


Arg 


G]y 

9 5 


Met 




GCT 


GTA 


ACT 


ATC 


TCT 


GTG 


AAG 


TGT 


GAG 


AAA 


ATT 


TCA 


AY T 


CTC 


TCC 


TGT 


5 1 3 


Ala 


Val 


Thr 


I le 
100 


^ o 27 


Val 


Lys 


Cys 


Glu 
105 


Lys 


lie 


Ser 


Xaa 


i,eu 
1 10 


Ser 


Cys 




GAG 


AAC 


AAA 


ATT 


ATT 


TCC 


TTT 


AAG 


GAA 


ATG 


AAT 


GCT 


CCT 


GAT 


AAC 


ATC 


5 L) 1 


Glu 


A 5311 


Lys 
1 1 5 


lie 


lie 


Ser 


Phe 


Lys 
1 20 


Glu 


Met 


Asn 


Pro 


Pro 
1 2 5 


Asp 


Asn 


He 




A AG 


GAT 


ACA 


AAA 


AGT 


GAC 


ATC 


ATA 


TTC 


TTT 


GAG 


AGA 


AGT 


GTC 


CCA 


GGA 


i'>0'"< 


Lys 


Asp 
130 


Thr 


I jVS 


Ser 


Asp 


I le 

13 5 


He 


Phe 


Phe 


Gin 


Arq 
1 40 


Ser 


Val 


Pro 


Gly 




CAT 


C 'VI 


A AT 


A AG 


ATG 


GAA 


TTT 


GAA 


TCT 


TCA 


TCA 


TAC 


GAA 


GGA 


TAC 


TTT 


r> V •' 


\\A S 


A : > p 


Asm 


Lys 


Met 


Gin 


Phe 


Glu 


Ser 


Ser 


S er 


T y r 


Glu 


Gly 


Tyr 


Phe 




1 4 5 








.1 50 










1 5 5 










1(50 




CTA 


GC ,r 


TGT 


GAA 


AAA 


GAG 


AGA 


GAC 


CTT 


ttt 


AAA 


c r rc 


ATI 1 


TTG 


AAA 


AAA 


7 0 ; 


I. (>u 


Ala 


Cys 


Glu 


Lys 
165 


Gl u 


Arg 


A s i > 


Leu 


Phe 
170 


Lys 


Leu 


1 1 c - 


Leu 


Lys 
1 7 5 


Lys 




GAG 


GAT 


GAA 


TTG 


GGG 


GAT 


AGA 


TCT 


ATA 


ATG 


TTC 


ACT 


GTT 


GAA 


AAG 


GAA 


7 5 


Glu 


Asp 


Glu 


Leu 


Gly 


Asp 


Arg 


Ser 


I le 


Met 


Phe 


Thr 


Val 


Gin 


Asn 


Glu 








:i 80 










185 










l 9 0 








gag 


TAG( 


':ta 


I'TAAAATTTi: ATGCCGGGCG CM 


3TGGCTCA 


P.GCC 


:tgtaat CCCAGCCCTT 


3 1- 



Asp 

t(;-:;gaggctg AGGCGGGCAG ATCACCAGAG GTCAGGTGTT CAAGACCAGC CTGACCAACA 372 

TGGTGAAACC TCATCTCTAC T AAA AAT ACT AAAAATTAGC TGAGTGTAGT GACGCATGCC 932 

CTCAATCCCA GCTACTCAAG AGGCTGAGGC AGGAGAATCA CTTGCACTCC GGA GGT AG AG 9 92 

GTTGTGGTGA GGCGAGATTG CACCATTGCG C:TCTAGC:CTG G G C A A C A A C A GCAAAACTCC T052 
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ATCTCAAAAA AT AAA AT AAA TAAATAAACA AATAAAAAAT TCATAATGTG AAAAAAAAAA 1112 
AAAAAAAA 1120 



( 7 ) INFORMATION FOR SEQ ID NO : 7 : 

(i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 10 amino acids 

( B ) TYPE : amino acid 
(D)TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : N- terminal fragment 
(xi)SEQUENCE DESCRIPTION : SEQ ID NO : 7 : 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
15 10 



[Brief Description of the Accompanying Drawings] 

FIG.l is an HPLC elution pattern of a peptide fragment 
obtained by trypsinizing a protein derived from mouse liver. 

FIG. 2 is a figure of the structure of the present 
recombinant DNA pHIGIF. 
[Explanation of the Symbols] 

KIGIF cDNA : cDNA which encodes the present polypeptide 

Ptac : tac promoter 

GST : glutathione S transferase gene 
AmpR : ampicillin resistant gene 

ori : replication initiation site of Escherichia coll 
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# 




FIG.2 




# 



[Document; name] Abstract 



[ Summary] 



[Object] 



The present invention provides a polypeptide which 



induces the I FN - y production by immunocompe ten L ceils, ci UNA 
encoding the polypeptide, a recombinant DNA containing the DNA , 
a transf ormant containing the recombinant DNA, and a process for 
preparing the polypeptide by using the transf ormant . 



polypeptide with specific amino acid sequence, a DNA encoding the 
polypeptide, a replicable recombinant DNA containing the DNA and 
a self -replicable vector, a transformant prepared by introducing 
the recombinant DNA into an appropriate host, and a process for 
preparing the polypeptide comprising culturing the transformant 
in a nutrient culture, medium to form the polypeptide, and 
recovering the formed polypeptide from the resultant culture. 
[Selected Figure] FIG. 2 



[ Construction] 



The present invention is constructed by a 



